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DETAILED ACTION 



Claim Objections 

1. Claim 8 is objected to because of the following informalities: at the end of line 1, the 
word u is" should be inserted. Appropriate correction is required. 



2. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that form the 
basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public use or on 
sale in this country, more than one year prior to the date of application for patent in the United States. 

(e) the invention was described in (1) an application for patent, published under section 122(b), by another filed 
in the United States before the invention by the applicant for patent or (2) a patent granted on an application for 
patent by another filed in the United States before the invention by the applicant for patent, except that an 
international application filed under the treaty defined in section 351(a) shall have the effects for purposes of this 
subsection of an application filed in the United States only if the international application designated the United 
States and was published under Article 2 1(2) of such treaty in the English language. 



3. Claims 11, 13, 16, 17, 21, and 38 are rejected under 35 U.S.C. 102(e) as being anticipated 
by Herron (U.S. Patent 6,242,120). Regarding claims 11, 16, 21, and 38, the reference is 
directed to a system and method for purging a fuel cell stack (see abstract). The fuel cell stack 
comprises purge valves (32), actuators for opening and closing the valves, and a controller (40) 
for controlling the actuators (see Fig. 1; col. 4, line 33). The controller actuates the purge 
assembly upon the measurement of a process parameter reaching a purging condition value (see 
col. 4 line 39 et seq.). The fuel cell is purged in pulsed manner until the value of the measured 
parameter is reduced below a threshold value (see Fig. 2). This disclosure is considered to be 
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anticipatory of the claimed "hold period" between pulsed purges. The purge valve is 
subsequently kept closed for an inter-purge duration while the process parameter remains below 
the purge condition value. Regarding claims 13 and 17, the inter-purge duration would be longer 
than the hold periods and the purge durations during normal operation of the assembly. 
Regarding claim 38, the controller includes software executing on a processor (see col. 5, line 
31). 

Thus, the instant claims are anticipated. 

4. Claims 1 1, 13, 14, 16-21 and 33 are rejected under 35 U.S.C. 102(e) as being anticipated 
by Sawyer (U.S. Patent 6,569,549). Regarding claims 11, 14, 16, 21, and 33, the reference is 
directed to a system and method for purging a fuel cell stack (see abstract). The fuel cell stack 
comprises a purge valve (30), an actuator for opening and closing the valve, and a controller (32) 
for controlling the actuators (see Fig. 3). The controller actuates the purge assembly upon the 
measurement of a process parameter (e.g., nitrogen concentration) reaching a purging condition 
value (see col. 8 line 50 et seq.). The fuel cell is purged in pulsed manner until the value of the 
measured parameter is reduced below a threshold value (see Fig. 7). This disclosure is 
considered to be anticipatory of the claimed "hold period" between pulsed purges. The purge 
valve is subsequently kept closed for an inter-purge duration while the process parameter 
remains below the purge condition value. Regarding claims 13 and 17, the inter-purge duration 
(20 seconds) is longer than the purge duration (0.5-2.5 seconds) (see col. 7, line 56; col. 8, line 
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2). The inter-purge duration would also be longer than the hold periods during normal operation 
of the assembly. Regarding claims 14, 18-20, and 33, the duration of the purge pulse is 
determined based on the current density of the fuel cell stack (see col. 7, line 51 et seq.); 
therefore, the durations of the pulses may be the same or different. 
Thus, the instant claims are anticipated. 



5. Claims 1-3, 25, 26, and 28 are rejected under 35 U.S.C 102(b) as being anticipated by 
Strasser et al (U.S. Patent 3,935,028). Regarding claims 1 and 25, the reference is directed to a 
fuel cell stack (see abstract). The fuel cell stack comprises purge valves (63, 64), an actuator for 
opening and closing the valves, and a controller (32) for controlling the actuators (see Fig. 2; col. 
5, line 10 et seq., col. 7, line 31). Regarding claims 1-3, 25, 26, and 28, the fuel cells in the stack 
are cascaded, and the voltage of the last cell (i.e., the "purge" cell) is measured and compared to 
an average voltage of the cell stack (see col. 5, line 10 et seq). When the voltage of the N purge 
cell reaches a threshold voltage (i.e., a defined percentage of a threshold voltage of the entire 
stack), purging of the fuel cell is actuated and the purge is sustained for a determined period of 
time. 

Thus, the instant claims are anticipated. 
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Claim Rejections -35 USC § 103 



6. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art are 
such that the subject matter as a whole would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the 
manner in which the invention was made. 

7. Claims 35, 36, and 41 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Sawyer. 

The reference is applied to claims 11, 13, 16-21 and 33 for the reasons stated above. 
Further, regarding claim 35, the reference teaches that the purge valve is opened during startup 
of the fuel cell (see col. 8, line 23). 

However, the reference does not expressly teach that the purge valve is also opened 
during a shutdown of the fuel cell stack, as recited in claim 35, or that the controller contains a 
computer-readable media containing instructions for causing a processor to control the fuel cell 
system, as recited in claim 41 . ^ 

However, the invention as a whole would have been obvious to one of ordinary skill in 
the art at the time the invention was made because the artisan would be motivated to open the 
purge valve of Sawyer during shutdown of the fuel cell stack. Such a purging step would leave 
the system in a state more conducive to starting up; i.e., the system would be more "ready" to be 
started up. Furthermore, the purge valve may be operated on a "timed schedule" (col. 6, line 18), 
which timed purges would be dispersed throughout the operation of the system, i.e., during 
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startup, steady state operation, and shutdown. Accordingly, the subject matter of claim 35 would 
be rendered obvious to the skilled artisan. 

Regarding the computer-readable media containing instructions for causing a processor to 
control the fuel cell system, as recited in claim 41, this subject matter would also be obvious to 
the skilled artisan. In column 2, line 17, Sawyer teaches that conventional PEM fuel cell 
assemblies contain "a microprocessor that controls the operation of the fuel cell power plant." 
Such microprocessors are routinely controlled by instructions which reside in a computer- 
readable memory area of the controller, e.g., a read-only memory (ROM). Accordingly, the 
artisan would be motivated to use such a configuration in the system of Sawyer to efficiently and 
precisely control the operation of the system. 



8. Claims 4, 6-10, 27, 31, 32^39, and 40 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Strasser et al. 

The reference is applied to claims 1-3, 25, 26, and 28 for the reasons stated above. 
However, the reference does not expressly teach that that purge cell portion comprises at least 
two cells (claim 9), that an "average" purge cell voltage is measured (claim 4), or that the 
defined first percentage of the average fuel cell voltage is approximately 90% (claims 10 and 
27), or that the purge valve is closed when the average purge cell voltage rises above a second 
defined percentage of the average fuel cell voltage (claims 6, 3 1, and 40). The reference further 
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does not teach that the controller contains a computer-readable media containing instructions for 
causing a processor to control the fuel cell system, as recited in claim 39. 

However, the invention as a whole would have been obvious to one of ordinary skill in 
the art at the time the invention was made because the artisan would first be motivated to use a 
plurality of fuel cell as the purge cell portion of Strasser, as recited in claim 9. In column 5, line 
1 1, the reference teaches "the last stage of the cascade, which for instance, consists of one cell." 
Thus, the reference does not limit the purge cell portion to just one cell. Furthermore, the 
duplication of parts generally is not considered to patentably distinguish over a reference (MPEP 
2144.04(VI)). Regarding claim 4, upon using a plurality of fuel cells in the purge cell portion, 
the artisan would be motivated to use an average voltage measurement of the cells in the purging 
control scheme. 

Furthermore, although the reference does not expressly teach that the purge valve is 
closed when the average purge cell voltage rises above a second defined percentage of the 
average fii<;l cell voltage (claims 6, 31, and 40), this configuration would be obvious to one of 
ordinary skill in the art. The artisan would be motivated to close the purge valve as quickly as 
possible in hopes of not purging viable reactant material out of the system. Thus, a control 
scheme utilizing a threshold voltage to automatically stop the purging would be obvious to the 
skilled artisan. 

Regarding the limitation the defined first percentage of the average fuel cell voltage is 
approximately 90% to initiate purging (claims 10 and 27), this limitation would also be rendered 
obvious to the skilled artisan. The artisan would be able to manipulate the threshold voltage for 
initiating purging o as to result in a system that is efficient as possible. It has been held that the 
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discovery of an optimum value of a result effective variable in a known process is ordinarily 
within the skill of the art. In re Boesch, 205 USPQ 215 (CCPA 1980). Thus, the claimed value 
of 90% is considered to be obvious to the skilled artisan. Regarding claims 7, 8, and 32, which 
recite that the first threshold voltage for purge initiation and second threshold voltage for purge 
cessation are different, this subject matter would also be within the skill of the art based 
on the disclosure of the reference. As noted above, upon purging, the artisan would be motivated 
to close the purge valve as quickly as possible in hopes of not purging viable reactant material 
out of the system. The determination of such a voltage point for stopping the purge operation 
would also be a matter of routine optimization of the system. Accordingly, the voltage 
relationships defined in claims 7, 8, and 32 are also not considered to distinguish over the 
reference. 

Regarding the computer-readable media containing instructions for causing a processor to 
control the fuel cell system as recited in claim 39, this subject matter would also be obvious to 
the skilled artisan. As noted above, control systems are routinely controlled^y^instructions 
which reside in a computer-readable memory area of the controller, e.g., a read-only memory 
(ROM). Accordingly, the artisan would be motivated to use such a configuration in the system 
of Strasser to efficiently and precisely control the operation of the system. 



9. Claims 1, 5, 12, 15, 22-25, 29, 30, and 34 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Sawyer in view of Strasser. 
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Sawyer is applied to claims 1 1, 13, 14, 16-21 and 33 for the reasons stated above. 
However, the reference does not expressly teach that a voltage is measured across a purge cell 
portion of the stack and compared to the entire stack voltage, and that the stack is purged 
accordingly, as recited in claims 1, 12, 15, 22-25 and 34. 

As set forth above, Strasser teaches a fuel cell system wherein the purging of the fuel cell 
is based on the voltage of a purge cell portion as compared with the average voltage of the fuel 
cell. 

Therefore, the invention as a whole would have been obvious to one of ordinary skill in 
the art at the time the invention was made because the artisan would be motivated to incorporate 
the voltage measurements of Strasser into the control scheme of Sawyer. As discussed in 
Sawyer, nitrogen accumulates throughout the anode flow field of the fuel cell and is measured at 
a point near the outlet of the system. Similarly, in column 5, line 10, Strasser teaches that "[i]n 

this process, inert-gas components accumulate in the last stage of the cascade, which for 

\ 

instance, consists of one cell, whereby the voltage of\the last stage of the cascade drops " Thus, 
it is seen that a voltage measurement of the purge cell of Sawyer would be analogous to a 
nitrogen concentration measurement, as the nitrogen concentration adversely affects the voltage. 
Accordingly, the artisan would be motivated to use the voltage measurements of Strasser in the 
system of Sawyer, as these measurements are easy to make with voltage sensors and produce a 
result which is a direct measure of the performance of the system. 
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10. Claims 37, 42, and 43 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Sawyer as applied to claims 35, 36, and 41 above, and further in view of Strasser. 

Sawyer does not does not expressly teach that a voltage is measured across a purge cell 
portion of the stack and the stack is purged accordingly, as recited in claims 37 and 42. 

As set forth above, Strasser teaches a fuel cell system wherein the purging of the fuel cell 
is based on the voltage of a purge cell portion as compared with the average voltage of the fuel 
cell. 

Therefore, the invention as a whole would have been obvious to one of ordinary skill in 
the art at the time the invention was made because the artisan would be motivated to incorporate 
the voltage measurements of Strasser into the control scheme of Sawyer. As discussed in 
Sawyer, nitrogen accumulates throughout the anode flow field of the fuel cell and is measured at 
a point near the outlet of the system. Similarly, in column 5, line 10, Strasser teaches that "[i]n 
this process, inert-gas components accumulate in the last stage of the cascade, which for 
instance, consists of one^cell, whereby the voltage of the last stage of the cascade drops" Thus, 
it is seen that a voltage measurement of the purge cell of Sawyer would be analogous to a 
nitrogen concentration measurement, as the nitrogen concentration adversely affects the voltage. 
Accordingly, the artisan would be motivated to use the voltage measurements of Strasser in the 
system of Sawyer, as these measurements are easy to make with voltage sensors and produce a 
result which is a direct measure of the performance of the system. 
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Conclusion 



1 1 . Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Jonathan Crepeau whose telephone number is (571) 272-1299. 
The examiner can normally be reached Monday-Friday from 9:30 AM - 6:00 PM EST. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Randy Gulakowski, can be reached at (571) 272-1302. The phone number for the 
organization where this application or proceeding is assigned is (571) 272-1700. Documents 
may be faxed to the central fax server at (703) 872-9306. 




Jonathan Crepeau 
Patent Examiner 
Art Unit 1746 
March 22, 2004 



